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ABSTRACT 
The 3 Degree-of-Freedom (DOF) crane represents one of the most widely 
deployed real-world platforms in the world today. It uses levers and pulleys for 
gripping, lifting and moving loads horizontally, as well as lowering and releasing the 
gripper to the original position. Hence the system produces swing angle which need to 
be controlled so that the payload could be transferred efficiently. The existing 3 DOF 
systems used conventional Linear Quadratic Regulator (LQR) controller to control the 
position and swing angle. This project report proposed the usage of Fuzzy Logic 
Controller (FLC) in place ofLQR controller. FLC has a simpler and practical design 
approached. It avoids laborious mathematical formulation and computation thus 
reducing operating time. The FLC performance for position control and anti-swing 
control are compared with LQR controller using MA TLAB simulation. The simulation 
results showed, under laboratory limitation, that FLC performed better compared to the 
conventional LQR controller. 
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ABSTRAK 
Kren automaik 3DOF merupakan salah satu kren digunakan secara meluas di 
dunia terutamanya di platform industri berat yang mana menggunakan pengumpil, tuil 
dan takal bagi mencengkam, mengangkut, mengalih serta menggerakkan beban dari 
satu tempat ke temp at lain secara mendatar, menurunkan serta melepaskan beban 
tersebut dan kembali kepada kedudukan asal sistem. Oleh yang demikian, perpindahan 
beban atau muatan ini pastinya akan menghasilkan sedikit sudut ayunan dan sudut 
ayunan ini perlu dikawal bagi memastikan kelancaran kerja pemindahan beban secara 
cepat, efektif dan selamat. 3DOF kren ini telah mengamplikasikan sistem kawalan 
konvensional yang dikenali sebagai sistem kawalan pengatur kuadratik datar bagi 
mengatasi masalah tersebut. Satu sistem altematif iaitu sistem logik kabur dicadangkan 
untuk mengatasi masalah ayunan ini dimana ianya mempunyai reka bentuk yang lebih 
mudah dan praktikal selain dapat mengurangkan penggunaan matematik yang kompleks 
bagi menggantikan sistem kawalan yang sedia ada dan ini dapat mengurangkan 
penggunaan masa. Kebolehan sistem logik kabur bagi kawalan posisi dan anti ayunan 
ini dibandingkan dengan pencapaian sistem kawalan konvensional iaitu sistem kawalan 
pengatur kuadratik datar dengan menggunakan peri sian simulasi MA TLAB. Hasil dari 
simulasi membuktikan bahawa sistem logik kabur ini juga merupakan satu sistem 
kawalan yang mempunyai potensi setanding dengan sistem kawalan yang sedia ada bagi 
mengatasi masalah ayunan dalam sistem kren. 
vi 
INTRODUCTION 
The 3 DOF crane represents one of the most widely deployed real-world 
platforms in the world today that uses levers and pulleys for gripping, lifting and 
moving loads horizontally, as well as lowering and release the gripper back. The task 
of the 3 DOF crane is to move the payload from one point to another point. Hence the 
system produces swing angle which need to be controlled so that the payload will be 
transferred quickly, effectively and safely. The 3 DOF crane is separated into three 
subsystems which are payload, jib and tower. To deal with these systems, a lot of 
control techniques have been used on the basis of controlling swing angle. Since many 
controllers can be used to control the system, therefore the most practical and effective 
controller have been investigated to replace and implemented to this 3 DOF crane 
system. This project only focuses on controlling jib subsystem. The existing controller 
of payload and tower subsystem is still used for the controlling purpose. The 
conventional LQR controller is used to control position and swing angle of the 3 DOF 
crane. Therefore, the simpler and practical controller approach needs to be applied to 
the system known as Fuzzy Logic Controller (FLC). In addition, the FLC is known as a 
non-model based controller approach and can fulfill the design method as well as 
achieve high performances. The application of Fuzzy Logic Controller in the 3 DOF 
crane systems is expected to be better than conventional controllers. The design of 
Fuzzy Logic Controller is also minimize the mathematical computation and reducing 
time consuming. Hence, FLC is predicted to have simpler design approach and pcrfoml 
better results as compared to conventional controllers. 
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CHAPTER 1 
INTRODUCTION 
1.1 Project Overview 
Crane is a machine that use levers and pulleys for gripping, lifting and moving 
loads horizontally, as well as lowering and release the gripper back. It is considered as 
one of the most important machines that are being used in industry to transfer loads 
from one desired position to another position. These cranes have very strong structures 
in order to lift heavy payloads in factories, in building construction, on ships, and in 
harbors. These tasks are performed with the aid of hoisting mechanism that works as an 
integral part of the crane. Until recently, cranes were manually operated by 
professional person. But when cranes became larger and they are being moved at high 
speeds, their manual operation became difficult. In factories, cranes speed up the 
production processes by moving heavy materials to and from the factory as well as 
moving the products along production or assembly lines. In building construction, 
cranes facilitate the transport of building materials to high and critical spots. Similarly 
on ships and in harbors, cranes save time and consequently money in making the 
process of loading and unloading ships fast and efficient. 
1.2 Problem Statement 
3 DOF crane was included in the overhead crane types and are widely used in 
industry for moving heavy objects. However, the overhead cranes have serious 
problems such as the acceleration and always induce undesirable load swing, which is 
frequently aggravated by load hoisting. Such load swing usually degrades work 
efficiency and sometimes causes load damages and even compromise safety aspects. 
From a dynamics point of view, the overhead cranes are under actuated mechanical 
systems. The overhead cranes have fewer control inputs than the degrees of freedom, 
which complicate the related control problems. The first attempt to control the position 
and swing angle of the system is done using classical controller, utilizing LQR method. 
However, this conventional controller involved complex mathematical computation 
which is time consuming. In this project report, it is proposed to apply FLC mechanism 
to overcome the problem of exact position and swing effect. 
1.3 Objectives Project 
The objectives of this project are: 
i) To investigate better control strategy to transfer loads using 
Fuzzy Logic Controller. 
ii) To investigate better control strategy to suppress swing using 
Fuzzy Logic Controller. 
iii) To propose FLC which are simple structure and easy to design. 
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